SYNOPSIS
In a newborn twin with haemolytic anaemia an unstable fetal haemoglobin was found to be the cause. The anaemia improved spontaneously with the disappearance of the fetal haemoglobin. The new Hb F (a2y2) variant was shown to have a glycine at position 130 of the 146 residues of the y chain. This position is inside the globin molecule and in all known normal globins it is occupied by a residue with a bulky hydrophobic side chain. Its replacement by glycine which has no side chain would be expected to cause instability. The human y-chains may either have a glycine or an alanine at position 136. Evidence is brought forward to suggest that in the abnormal chain position 136 is occupied by glycine.
During the last decade nearly 50 haemoglobin variants have been reported in which the structural abnormality leads to instability of the molecule (Lehmann, 1974) . Such variants can involve the a or the e chain of which haemoglobin A is composed. The present report will describe the characterization of the first unstable haemoglobin in which the molecular abnormality is located in a y chain. 25 November 1974. no antibodies during pregnancy, and the infant's Coombs test was negative.
The haemoglobin concentration at this time was 13-1 g/100 ml and occasional contracted cells were seen on the blood film. The G-6-PD content of the erythrocytes and prothrombin was normal. On electrophoresis the haemoglobin did not contain any detectable abnormal fractions. Tests for unstable haemoglobin (heat, Dacie, Grimes, Meisler, Steingold, Hemsted, Beaven, and White, 1964; isopropanol, Carrell and Kay, 1962) indicated the presence of an unstable haemoglobin. The ascorbate cyanide test (Jacob and Jandl, 1966) was positive initially and remained so until the unstable haemoglobin could no longer be detected by the isopropanol test. This test was designed to detect deficiencies in the hexose monophosphate shunt but may also be positive when an unstable haemoglobin is present. An abnormal number of erythrocytes were found to contain Heinz bodies on incubation with acetylphenylhydrazine. Schumm's test showed the presence of methaemalbumin. Nevertheless, the infant gained weight and remained clinically well. On discharge at the age of 4 weeks his Hb level was 10-4 g/100 ml. When re-examined at 6 weeks his weight was 8 lb 10 oz.
His twin brother became jaundiced after birth.
Tests for an unstable haemoglobin gave normal 317 results. There was no reticulocytosis and the jaundice rapidly resolved after it had reached a bilirubin level of 13-2 mg/100 ml at five days. There was no clinical doubt that the jaundice was other than physiological. Otherwise the propositus parents', his half sister's, and his twin brother's blood revealed no abnormalities. The mother had a parent of negroid ancestry but the child's other grandparents are Caucasian. The parents were not married and it was not possible to contact the family again when it was intended to re-investigate the twins.
Identification of the Unstable Haemoglobin
The haemoglobin was incubated at 37°C with isopropanol (Carrell and Kay, 1972) for five minutes to concentrate differentially the unstable haemoglobin fraction in the precipitate. The precipitate was dissolved in 0-1 N HCl in 8 M urea and the haem removed by acid precipitation at -20°C using 1 5 % v/v HCI-acetone. The precipitate was washed twice with acid acetone and then three times with acetone, all at -20°C (Rossi-Fanneli, Antonini, and Caputo, 1958). The precipitated globin (24-7 mg) was digested for two hours in 2-5 ml 0-1 M (NH4) HCO3 pH 8 5 in the presence of 05 mg trypsin (TPCK treated).
After two hours the pH was lowered to 6-5 with 0 5 M acetic acid to precipitate the insoluble core which was removed by centrifugation. The supernatant containing the soluble tryptic peptides was dried in a dessicator containing P2O5, and applied to Whatman 3 MM papers and fingerprints were prepared as previously described (Sick, Beale, Irvine, Lehmann, Goodall, and MacDougall, 1967) except that for some of the preparative fingerprints chromatography was carried out for 48 hours instead of the usual 18 hours. Diagnostic fingerprints were stained with 0-2 % ninhydrin in acetone as well as with reagents specific for histidine (Pauly), tyrosine (1-nitroso-2-naphthol), sulphur containing amino acid (platinic iodine), tryptophan (Ehrlich), and arginine (Sakaguchi) in a sequence outlined by Easley (1965) .
Preparative fingerprints were stained with 0-02 % ninhydrin in acetone. All peptides from the preparative fingerprints were purified either at pH 3-5 or pH 9-0 or both before elution and amino acid analysis, unless stated otherwise. All peptides were eluted with fresh distilled constant boiling 6N HCI into capillary tubes which had been cleaned by soaking them in chromic acid overnight before rinsing them with distilled water and drying them at 140°C for two hours. The tubes were sealed and hydrolysis was carried out at 108°C for 24 hours then they dried down and loaded on a Locarte amino acid analyzer. The supernatant remaining after incubation with isopropanol was treated with acid acetone and the precipitated globin reacted with cyanogen bromide (Gross and Witkop, 1962) . The yCB-3 (yl34-146) fragnent was isolated by electrophoresis and paper chromatography and its amino acid composition determined. A comparison of the molar ratios of glycine/alanine in the tryptic peptide (Tp) XIV (yl33-144) from the isopropanol precipitate and the yCB-3 fragment from the supernatant provided information to suggest whether residue 136 in the abnormal fetal haemoglobin was alanine or glycine. attempt to separate it from yTp IXb but the material was lost in the process and the yield was too small for analysis. Table II shows the amino acid composition of a mixture of normal yTp XIII and the abnormal yTp XIII from a fingerprint which had been kept in chromatography tanks for 24 hours. The yTp XIII was purified by electrophoresis at pH 9 0 and pH 3 5 to remove aTp IV and yTp IXb respectively. The normal and the abnormal yTp XIII peptides had not separated but the presence of the additional glycine and the diminished intensity of Ehrlich's reaction for tryptophan further supports the supposition that the amino acid substitute is yl 30 (H8) tryptophan glycine. In view of the fact that man possesse two y chains, one with alanine and the other with glycine at position yl36 (Schroeder, Huisman, Shelton, Shelton, Kleihauer, Dozy, and Robertson, 1968) , it had to be determined whether this position was occupied by alanine or glycine in Hb F Poole, ie, whether the Hb F Poole (Dayhoff et al, 1972) . The only other variant that is known to involve residue H8 is haemoglobin Wien (a2fl213OAsP) (Lorkin, Pietschmann, Braunsteiner, and Lehmann, 1974) 
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